General Disclaimer 


One or more of the Following Statements may affect this Document 


• This document has been reproduced from the best copy furnished by the 
organizational source. It is being released in the interest of making available as 
much information as possible. 


• This document may contain data, which exceeds the sheet parameters. It was 
furnished in this condition by the organizational source and is the best copy 
available. 


• This document may contain tone-on-tone or color graphs, charts and/or pictures, 
which have been reproduced in black and white. 


• This document is paginated as submitted by the original source. 


• Portions of this document are not fully legible due to the historical nature of some 
of the material. However, it is the best reproduction available from the original 
submission. 


Produced by the NASA Center for Aerospace Information (CASI) 



NASA CR- 144947-3” 
Part 3 of 3 

A COMPILATION OF SPACECRAFT LOADS DATA 

FROM 

FOUR TITAN CENTAUR LAUNCH VEHICLE FLIGHTS 

VOLUME IV 

TITAN STAGE I & CENTAUR FIRST BURN OSCILLATIONS 


Compiled by George Kachadourian 


/NASA— CB— 144947— Pt— 3) A COMPILATION OF 

SPACECRAFT LOADS DATA FROM FOUR TITAN 
CENTAUR LAUNCH VEHICLE FLIGHTS- VOLUME 4, 
PART 3: TITAN STAGE 1 AND CENTAUR FIRST 

burn OSCILLATIONS (General Electric Co.) 



/ Unci as 
G3/15 42486 


AUG 1977 
RECEIVED 

NASA STI FACILITY 
INPUT BRANCH 



Prepared under Contract No. NAS1-9100 by **- 
GENERAL ELECTRIC COMPANY 
Viking Project Support Services _ 

Hampton, Virginia 

for 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 




NASA CR- 144947 

VOLUME IV 

TITAN STAGE 1 AND CENTAUR FIRST BURN OSCILLATIONS 

Section 3 

TC- 3 /VIKING MISSION B 
Launch Date September 9, 1975 


Contents Page .,.— 

• • • . ^ 

Contents Description 3.2 

Table 3.1: Data Analysis Matrix 3. 3j 

j ; 

Table 3.2: FM/FM Telemetry Instrumentation 3. 41 - 

Table 3.3: Time of Flight Events ■ 3.5 

Figure 3.1: Instrument Locations 3. 6 

Data 

Figure Nos. Time Segment Page 

3. 2a.- 3. 9b T+158-T+160 3. 7-3.22 

3. 10a-3. 17b T+173-T+175 3.23-3.38 

3-18a-3. 25b T+196-T+198 3. 39-3.54 

3. 26a-3. 33a T+240-.T+242 3. 55-3.70 

3. 34a-3. 43b Mes 1 +2. 2 - Mes 1 + 6.2 , 3. 71-3.90 

3. 44a- 3. 53b Mes 1 + 9. 2 - Mes 1 + 13.2 3.91-3.110 

3. 54a- 3. 63b Mes 1+ 17. 2 - Mes 1 + 21.2 3.111-3.130 



Contents Description - Section 3 - TC-3 Data 

This section presents Power Spectral Density (PSD) plots of the eight 
parameters listed below for significant time periods during Titan Stage 1 
Burn and Centaur First Burn. The Stage 1 Burn analyses are of four second 
samples. All data was digitized at 1024 sps. 

The objective of the PSD analyses was to show the variation of frequency 
content of the major oscillations during both burn periods. Four second 
samples were used in the Centaur Burn case to obtain a finer frequency 

resolution. 

The parameters for which PSD analyses were performed are described 
below and a summary matrix of analyses performed is shown in Table 3.1. 

A measurements list is contained in Table 3.2; measurement locations m 

Figure 3.1. 


Parameters for Which PSD Analysis is Presented 

Parameter 

Description — 

CY1820 | 

CY1830 
CY1840 
CY1850 

Vibration measurements on the Viking Orbiter Buss. 
CY1830 is trasverse* all others are longitudinal 

XDDL 

YDDL 

ZDDL 

OXDDL 

©YDDL 

Accelerations of the Viking Lander Capsule (VLC) 

C. G. obtained through transformation of Viking Lander 
Capsule Adapter (VLCA) Strain gages assuming a rigid 
VLC. 

ZDDB 

Average of longitudinal vibration measurements 



IRIG No. 
Sensor No 


CY1820 | CY1830 


FLMN-1 

67298-67300 

(T 0 +l 58-162) 

FLMN-2 

67313-67315 

(1^+173-177) 

FLMN-3 

67336-67338 

(H, +196-200) 

FLMN-4 

67380-67382 

(T*, + 240-244) 

Cent Burn (Pre Steer) 
67627-67631 

Cent Burn - 1 
67634-67638 • 


Cent. Burn -2 
67642-67646 



Cent Burn - 3 
67652-67656 


ix - TC-3 Data 























Table 3.2 FM/FM TELEMETRY INSTRUMENTATION, 2208.5 MHz LINK (tc - 3 ) 


MEAS. 

NO. 

DESCRIPTION 

JPL 

DESIGNATION 

RANGE 

u 

N 

I 

T 

S 

A 

C 

C 

u 

R 

A 

C 

Y 

FM/FM 

CHANNEL 

FILTER CUT OFF 
FREQUENCY - Hz 

LOW 

HIGH 

A 

1024 SPS 

B 

4096 SPS 

CA886Y 

Fwd . Equip . Comp .Amb . 

- 


120 

150 


db 

5% 

19 

— 

2800 

CY1820 

Longit.Vib; Foot H 

2001AC1 


-30 

30 


G 

5% 

18 

133 

2100 

CY1830 

Radial Vib.; Bay 7/8 

2001AC2 


-12 

+12 


G 

57. 

17 

134 

1580 

CY1840 

Longit. Vib., Foot C 

2001AC3 


- 5 

+ 5 


G 

57. 

16 

135 

1200 

CY1850 

Longit. Vib., Foot R 

2001AC4 


- 5 

+ 5 


G 

57. 

15 

137 

900 

CY186S 

VLCA #750 Strain 1 

2001SG1 


lOOOOC 

8000T 


Lbs 

57. 

14 

140 

— 

CY187S 

VLCA #751 Strain 2 

2001SG2 


10000C 

8000T 


Lbs 

57. 

13 

145 

— 

CY188S 

VLCA #752 Strain 3 

2001SG3 


lOOOOC 

8000T 

<L 

Lbs 

57. 

12 

153 

— 

GY189S 

VLCA #753 Strain 4 

2001SG4 


10000C 

8000T 

Lbs 

57. 

11 

160 

— 

CY190S 

VLCA #754 Strain 5 

2001SG5 


lOOOOC 

8000T 


Lbs . 

57. 

10 

180 


CY191S 

VLCA #755 Strain 6 

2001SG6 


lOOOOC 

8000T 


Lbs. 

57. 

9 

200 

— 

CY192P 

VLC Bioshield DP 



-0.25 

0.75 


PSID 

57. 

4 

— 

— 

CY193P 

VLC Bioshield Press. 



0 

16 


PSIA 

57. 

13 

— 

— 


(T) Range shovm is max limit. Each gage will have a different range dependent on its calibration value. 

A. This is a special set of filters which, in conjunction with discriminator characteristics, results in 
phase errors of iless than 1° between VCO 9 through 18 below 40 Hz 

B. These are twice the standard IRIG filter. . . _ 



TIME OF FLIGHT EVENTS 


Table 3.3 - 


FLIGHT [ 

Predicted 

Actual 

EVENT 1 

Sec from LO 

Hr s Min Sec 

1 STG OIGN. /LO 

0 

18:39:00 

2 MACH 1/MAX Q 

50 

18:39:42 ± 5 

3 FBR RELEASE 

100 

18:40:40 

4 STG O BO 


18:40:44. 5 

5 STG I 1GN 

110. 

18:40:51.6 

6 JETT SUM 

122 

18:41:02. 95 

7 STG I BO 

259 

18:43:20. 85 

8 STG II IGN 

259.7 ‘ 

18:43:21. 6 

9 JETT SHROUD 

270 

18:43:31.6 

' * 

10 STG II BO 

468 

1 8:46:48. 3 

1 1 JETT STG II 

474 

18:46:53:25 

12 MES-1 

485 

18:47:04 8 

1 3 ME CO- 1 

613 

18:49:13. 1 

h MES-2- 

.1699 

19:07:26. 8 

lRMECO-2 

• 2005 

19:12:27. 7 





16 S/C SEP. 


2225 


119:16:07.7 


B Spacecraft 


(9/9/75 Launch) 


Actual 

Seco..v.s 

I 

From LO jl 

Seconds I 

^rom Stg I Ign. 
Seconds 

1 

1 

i 

67140 

0 


■ 

67182 ± 5 

42 ± 5 



67240 

100 



67244. 5 

104.5 

. .. . — 

/ 

**** * * * ? 

67251.6 

111.6 

0 


67262. 95 

122.95 

11. 35 


67400.85 

260. 85 

149. 25 


J 

67401.6 

261.6 


- - 

67411.6 

271. 6 



67608. 3 

468 3 



67613. 25 

473. 25 



67624. 8 

484. 8 



67753. 1 

613.1 



68846. 8 

J706._8__ 



69147,_7_ 

2002. 7 







i 

i 


69367.7 


2227.7 
























































Strain Gage Nos. 
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FIGURE 3.17 b 








CY1830 





PSD GY 1830 (G SQ / HERTZ) 



POWER SPECTRRL DENSITY 









ip 


MMH 

:==TTO»R 


iT 



IMS 


H 


af — .500 

MEAN = -98065 X ID " 6 


FREQUENCY ( HERTZ ) 

START = 67338.000 SEC 


= 97856 x 10- 6 


VIKING B FLT tCIF) 

Nfi5R-LflHGLEY SIGNAL ANALYSIS PROGRAM 03/22/75 


d = 31282 X LO- fi 

POGO - 3 

FIGURE 3.19 b 


87338.000 SEC 
3d = 33816 X 10 

CY 1830 




U T luiU 









nnn T n 


POWER SPECTRAL DENSITY 





I 


mmmm 




mm 


(§ 

4!iUJ 



mmm 


FREQUENCY (HERTZ) 


aF = .500 


START - 87336.000 SEC 


STOP = 67338.000 SEC 


MEAN - -6602 X 10 -S o S - 1^004 x 10 “ 


d = 37422 X IQ" 6 


3d = LI 226 X ID' 5 


VIKING B FLT (GIF) 


NASR-LANGLEY SIGNAL ANALYSIS PROGRAM 03/22/75 


F0G0 - 3 

toiT. 

FIGURE 3.21b 


CY1B50 


— _ ... * j*. "I «.*• * lf »sA 








TIME HISTORY 



ill 

■ Uf. f?l 

raft 

biii!i-as?a 




mt p 

If 


111 Sj 

I I 

k ! ill 


s 

p m fin#, 
i|/r' ilf I: 
rfij I 

ft 


p 

LJ® 

u ft- to 



I ill id 

ifitis \m\ hi? sfijiis 
in! :a 1 1i!i: fir 


m , p ii 

(I if ill 1$ iii’fiti 
ijns i {I r S' g Bral Wil 

111 |l | 111 1 

Ii I ! 1 



If 


ill I I i 

K 4 l.lW.tM 


if m 

i |a <it 

p {ill 

hi bis 



iffPifi ' I 

II - ' # 


mmm 

jfg; £ iii j 

i si | rt |! 

Ij f li/Al 

i i i 



1 1 & 1 1 w 1 1 65 1 1 w ' ' v ' ' a na ' ' Vo 1 1 1 v ; 1 1 % 1 1 1 1 w ■ 1 w 1 ■ w w w w -m * «>-» 

eo bi 3- TIME (SEC) - 67330 


MAX = .156 


MIN = .021 


VIKING B FLT (GIF) 


POGO - 3 


XDDL 


NASR-LANGLEY SIGNAL ANALYSIS PROGRAM 03/23/75 


FIGURE 3.22 a 
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